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(54) POWER FACTOR CORRECTION CIRCUIT CONTROL METHOD AND DEVICE

(57) Disclosed in the present invention are a control
method and device for a power factor correction circuit.
The method comprises: obtaining voltage information of
the power factor correction circuit; determining whether
the voltage information meets a set switching condition;
if the set switching condition is met, switching a control
mode of the power factor correction circuit to a continuous
conduction mode; and if the set switching condition is not
met, switching the control mode of the power factor cor-
rection circuit to a triangular wave current mode or a crit-

ical conduction mode. Compared with the prior art, the
control mode of the power factor correction circuit can
be different according to the voltage information in the
embodiment of the present invention, instead of remain-
ing unchanged at all times, without increasing the with-
stand voltage level of the bus capacitor, thereby reducing
the cost of implementation. Moreover, it is not necessary
to forcibly change a given value of the current peak, there-
by improving the total harmonic distortion of the input
current.
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Description

FIELD

[0001] The present disclosure relates to the field of
control technologies, and in particular to a method and
a device for controlling a power factor correction circuit.

BACKGROUND

[0002] In order to ensure high efficiency of a power
factor correction circuit (specifically, a totem-pole power
factor correction circuit), the power factor correction cir-
cuit generally operates in a critical-conduction mode
(CRM) or a triangular current mode (TCM). However, in
this case, in a case that an output voltage of the power
factor correction circuit is approximate to an input voltage
of the power factor correction circuit, a current flowing
through an inductor in the power factor correction circuit
may be not reduced, or may be reduced to zero or a fixed
negative value after a long time period elapses, such that
the power factor correction circuit cannot be driven nor-
mally in a next period, which may result in instability of
the power factor correction circuit and may even affect
the normal operation of the power factor correction cir-
cuit.
[0003] At present, the following two methods are gen-
erally adopted to solve the above problems.
[0004] In a first method, a voltage-withstand level of a
bus capacitor in the power factor correction circuit is im-
proved, such that a voltage difference between the output
voltage and the input voltage of the power factor correc-
tion circuit is increased. However, after the voltage-with-
stand level of the bus capacitor is improved, a capacity
of a capacitor is greatly reduced under a same volume,
which may result in a decrease in power density or other
electrical performances, and also may result in a high
cost.
[0005] In a second method, a given current peak value
of the inductor in the power factor correction circuit is
reduced (or an on-time period Ton is reduced), such that
the current flowing through the inductor may be rapidly
reduced to zero, so as to quickly start a next switching
period. However, the forcedly changing the given current
peak value (or the on-time period Ton) may result in the
waveform of an input current being a non-sinusoidal
waveform, may further result in a severe problem in a
total harmonic distortion (THD) of the power factor cor-
rection circuit.
[0006] That is, problems of the high cost of implemen-
tation and the severe THD exist in the conventional meth-
od for controlling a power factor correction circuit.

SUMMARY

[0007] A method and a device for controlling a power
factor correction circuit are provided according to the em-
bodiments of the present disclosure, to solve the prob-

lems of a high cost of implementation and a severe THD
existing in the conventional method for controlling the
power factor correction circuit.
[0008] A method for controlling a power factor correc-
tion circuit is provided according to an embodiment of
the present disclosure. The method includes: acquiring
voltage information of the power factor correction circuit;
determining whether the voltage information meets a set
switching condition; switching a control mode of the pow-
er factor correction circuit to be a continuous conduction
mode, if the voltage information meets the set switching
condition; and switching the control mode of the power
factor correction circuit to be a triangular current mode
or a critical-conduction mode, if the voltage information
does not meet the set switching condition.
[0009] In an embodiment, the voltage information is
information related to a maximum instantaneous value
of an input voltage of the power factor correction circuit,
and determining whether the voltage information meets
the set switching condition including: determining that
the voltage information meets the set switching condition,
if the maximum instantaneous value of the input voltage
of the power factor correction circuit is greater than a
preset maximum threshold.
[0010] In an embodiment, the voltage information is
information related to an effective value of an input volt-
age of the power factor correction circuit in a set first
period, and determining whether the voltage information
meets the set switching condition including: determining
that the voltage information meets the set switching con-
dition, if the effective value of the input voltage of the
power factor correction circuit in a set first period is great-
er than a preset effective threshold.
[0011] In an embodiment, the voltage information is
information related to an average value of an input volt-
age of the power factor correction circuit in a set second
period, and determining whether the voltage information
meets the set switching condition including: determining
that the voltage information meets the set switching con-
dition, if the average value of the input voltage of the
power factor correction circuit in a set second period is
greater than a preset average threshold.
[0012] In an embodiment, the voltage information is
information related to a voltage difference between an
output voltage and an input voltage of the power factor
correction circuit; and determining whether the voltage
information meets the set switching condition including:
determining that the voltage information meets the set
switching condition, if the voltage difference value be-
tween the output voltage and the input voltage of the
power factor correction circuit is less than a preset dif-
ference threshold.
[0013] Accordingly, a device for controlling a power
factor correction circuit is provided according to an em-
bodiment of the present disclosure. The device includes:
an acquiring module configured to acquire voltage infor-
mation of the power factor correction circuit; a determin-
ing module configured to determine whether the voltage
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information meets a set switching condition; and a control
module configured to switch a control mode of the power
factor correction circuit to be a continuous conduction
mode, if the voltage information meets the set switching
condition, and to switch the control mode of the power
factor correction circuit to be a triangular current mode
or a critical-conduction mode, if the voltage information
does not meet the set switching condition.
[0014] In an embodiment, the voltage information is
information related to a maximum instantaneous value
of an input voltage of the power factor correction circuit,
and the determining module is further configured to de-
termine that the voltage information meets the set switch-
ing condition, if the maximum instantaneous value of the
input voltage of the power factor correction circuit is great-
er than a preset maximum threshold.
[0015] In an embodiment, the voltage information is
information related to an effective value of an input volt-
age of the power factor correction circuit in a set first
period, and the determining module is further configured
to determine that the voltage information meets the set
switching condition, if the effective value of the input volt-
age of the power factor correction circuit in a set first
period is greater than a preset effective threshold.
[0016] In an embodiment, the voltage information is
information related to an average value of an input volt-
age of the power factor correction circuit in a set second
period, and the determining module is further configured
to determine that the voltage information meets the set
switching condition, if the average value of the input volt-
age of the power factor correction circuit in a set second
period is greater than a preset average threshold.
[0017] In an embodiment, the voltage information is
information related to a voltage difference between an
output voltage and an input voltage of the power factor
correction circuit, and the determining module is further
configured to determine that the voltage information
meets the set switching condition, if the voltage differ-
ence between the output voltage and the input voltage
of the power factor correction circuit is less than a preset
difference threshold.
[0018] Further, a computing device is provided accord-
ing to an embodiment of the present disclosure. The com-
puting device includes a memory and a processor, where
the memory is configured to store program instructions,
and the processor is configured to call the program in-
structions stored in the memory and perform, in accord-
ance with the obtained program, the method for control-
ling a power factor correction circuit according to the em-
bodiments of the present disclosure.
[0019] Furthermore, a computer storage medium hav-
ing stored thereon computer executable instructions is
provided according to an embodiment of the present dis-
closure. The computer executable instructions are used
to cause a computer to perform the method for controlling
a power factor correction circuit according to the embod-
iments of the present disclosure.
[0020] The present disclosure has the following bene-

ficial effects.
[0021] A method and a device for controlling a power
factor correction circuit are provided according to the em-
bodiments of the present disclosure. The method and
device may be used to: acquire voltage information of
the power factor correction circuit; determine whether the
voltage information meets the set switching condition;
switch the control mode of the power factor correction
circuit to be the CCM, if the voltage information meets
the set switching condition; and switch the control mode
of the power factor correction circuit to be the TCM or
the CRM, if the voltage information does not meet the
set switching condition. Compared with the conventional
technology, the method for controlling a power factor cor-
rection circuit provided in the embodiments of the present
disclosure may vary according to the voltage information,
rather than being unchanged. Further, it is not required
to improve the voltage-withstand level of a bus capacitor,
such that the cost of implementation can be reduced. In
addition, it is not required to forcedly change the given
current peak value (or the on-time period Ton), such that
the THD of an input current can be improved.

BRIEF DESCRIPTION OF THE DRAWINGS

[0022] In order to more clearly illustrate technical so-
lutions according to embodiments of the present disclo-
sure, drawings used in the description of the embodi-
ments are briefly described below. It is apparent that the
drawings in the following description show merely some
embodiments of the present disclosure, and other draw-
ings may be obtained based on these drawings by those
skilled in the art without any creative effort.

Figure 1 is a flowchart of a method for controlling a
power factor correction circuit according to a first em-
bodiment of the present disclosure;

Figure 2 is a schematic structural diagram of a first
totem-pole power factor correction circuit according
to the first embodiment of the present disclosure;

Figure 3 is a schematic structural diagram of a sec-
ond totem-pole power factor correction circuit ac-
cording to the first embodiment of the present dis-
closure;

Figure 4 is a schematic structural diagram of a device
for controlling a power factor correction circuit ac-
cording to a second embodiment of the present dis-
closure; and

Figure 5 is a schematic structural diagram of a com-
puting device according to a third embodiment of the
present disclosure.
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DETAILED DESCRIPTION OF EMBODIMENTS

[0023] In order to make objects, technical solutions and
advantages of the present disclosure more clear, the
present disclosure is further described in detailed below
in conjunction with the drawings. It is apparent that, the
described embodiments are only some embodiments of
the present disclosure, rather than all embodiments.
Based on the embodiments of the present disclosure, all
other embodiments obtained by those skilled in the art
without any creative effort fall within the protection scope
of the present disclosure.

First Embodiment

[0024] In order to solve the problems of the high cost
of implementation and the severe THD exist in the con-
ventional method for controlling the power factor correc-
tion circuit, a method for controlling a power factor cor-
rection circuit is provided according to the first embodi-
ment of the present disclosure, as shown in Figure 1,
which is a flowchart of a method for controlling a power
factor correction circuit according to the first embodiment
of the present disclosure. Specifically, as shown in Figure
1, the method for controlling a power factor correction
circuit includes step 101 to step 104.
[0025] In step 101, voltage information of the power
factor correction circuit is acquired.
[0026] In step 102, whether the voltage information
meets a set switching condition is determined.
[0027] In step 103, a control mode of the power factor
correction circuit is switched to be a continuous Current
mode (CCM), if the voltage information meets the set
switching condition.
[0028] In step 104, the control mode of the power factor
correction circuit is switched to be a TCM or a CRM, if
the voltage information does not meet the set switching
condition.
[0029] That is, in the embodiment of the present dis-
closure, the voltage information of the power factor cor-
rection circuit may be acquired; whether the voltage in-
formation meets the set switching condition may be de-
termined; and the control mode of the power factor cor-
rection circuit may be switched to be the CCM, if the
voltage information meets the set switching condition,
and the control mode of the power factor correction circuit
may be switched to be the TCM or the CRM, if the voltage
information does not meet the set switching condition.
Compared with the conventional technology, the method
for controlling a power factor correction circuit provided
in the embodiments of the present disclosure may vary
according to the voltage information, rather than being
unchanged. Further, it is not required to improve the volt-
age-withstand level of a bus capacitor, such that the cost
of implementation can be reduced. In addition, it is not
required to forcedly change the given current peak value
(or the on-time period Ton), such that the THD of an input
current can be improved.

[0030] It should be noted that, the CCM controlling
manner is a controlling manner based on a fixed frequen-
cy switch, even if the voltage difference between the out-
put voltage and the input voltage of the power factor cor-
rection circuit is small, a next switching period can be
normally driven when a set switching period arrives,
which is not repeated herein.
[0031] In an embodiment, the power factor correction
circuit according to an embodiment of the present disclo-
sure may generally be a totem-pole power factor correc-
tion circuit, as shown in Figure 2, which is a schematic
structural diagram of a first totem-pole power factor cor-
rection circuit according to the first embodiment of the
present disclosure. Specifically, as shown in Figure 2,
the totem-pole power factor correction (PFC) circuit may
include an inductor L, a first branch formed by a first high-
frequency transistor S1 and a second high-frequency
transistor S2 connected in series with each other, and a
second branch formed by a first power-frequency tran-
sistor Q1 and a second power-frequency transistor Q2
connected in series with each other. The first branch is
connected in parallel with the second branch. One ter-
minal of a parallel branch formed by the first branch and
the second branch is connected to one terminal of a bus
capacitor C and one terminal of a load resistor R, and
the other terminal of the parallel branch is connected to
other terminal of the bus capacitor C and other terminal
of the load resistor R. In Figure 2, Vin represents the
input voltage of the power factor correction circuit.
[0032] In an embodiment, the high-frequency transis-
tor in the power factor correction circuit provided in an
embodiment of the present disclosure may generally be
a gallium nitride (GaN) transistor. It should be noted that,
the high-frequency transistor in the power factor correc-
tion circuit provided in an embodiment of the present dis-
closure may also be implemented by other switch tran-
sistors, such as a silicon carbide (SiC) transistor or an
insulated gate bipolar transistor (IGBT) and the like, as
long as the transistor has the low reverse recovery func-
tion, which is not limited herein.
[0033] In an embodiment, the voltage information is
information related to a maximum instantaneous value
of the input voltage of the power factor correction circuit,
and determining whether the voltage information meets
the set switching condition including: determining that
the voltage information meets the set switching condition,
if the maximum instantaneous value of the input voltage
of the power factor correction circuit is greater than a
preset maximum threshold.
[0034] It should be noted that the preset maximum
threshold may be flexibly set according to the actual sit-
uations. The preset maximum threshold may be set as,
for example, 380V, 390V and the like, as long as the
actual demands can be met, which is not limited herein.
[0035] In an example, it is assumed that the preset
maximum threshold is set as 380V. If the maximum in-
stantaneous value of the input voltage is 400V, it is de-
termined that the voltage information meets the set
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switching condition. In this case, the control mode of the
power factor correction circuit may be switched to be the
CCM.
[0036] In another example, it is assumed that the pre-
set maximum threshold is set as 380V. If the maximum
instantaneous value of the input voltage is 360V, it is
determined that the voltage information does not meet
the set switching condition. In this case, the control mode
of the power factor correction circuit may be switched to
be the TCM or the CRM
[0037] It should be noted that, appropriate hysteresis
strategy may be performed during the switching of the
control mode, to ensure security and stability of the power
factor correction circuit, which is not repeated herein.
[0038] In an embodiment, the voltage information is
information related to an effective value of the input volt-
age of the power factor correction circuit in a set first
period, and determining whether the voltage information
meets the set switching condition including: determining
that the voltage information meets the set switching con-
dition, if the effective value of the input voltage of the
power factor correction circuit in a set first period is great-
er than a preset effective threshold.
[0039] The set first period T1 may be flexibly set ac-
cording to the actual situations. The set first period may
be set as, for example, 1h (hour), lmin (minute), or Is
(second) and the like, which is not limited herein.
[0040] It should be noted that the preset effective
threshold may be flexibly set according to the actual sit-
uations. The preset effective threshold may be set as,
for example, 270V, 290V and the like, as long as the
actual demands can be met, which is not limited herein.
[0041] In an example, it is assumed that the preset
effective threshold is set as 270V. If the effective value
of the input voltage in the set first period is 300V, it is
determined that the voltage information meets the set
switching condition. In this case, the control mode of the
power factor correction circuit may be switched to be the
CCM.
[0042] In another example, it is assumed that the pre-
set effective threshold is set as 270V. If the effective value
of the input voltage in the set first period is 250V, it is
determined that the voltage information does not meet
the set switching condition. In this case, the control mode
of the power factor correction circuit may be switched to
be the CRM or the TCM.
[0043] It should be noted that, appropriate hysteresis
strategy may be performed during the switching of the
control mode, to ensure security and stability of the power
factor correction circuit, which is not repeated herein.
[0044] In an embodiment, the voltage information is
information related to an average value of the input volt-
age of the power factor correction circuit in a set second
period, and determining whether the voltage information
meets the set switching condition including: determining
that the voltage information meets the set switching con-
dition, if the average value of the input voltage of the
power factor correction circuit in the set second period

is greater than a preset average threshold.
[0045] The set second period T2 may be flexibly set
according to the actual situations. The set second period
may be set as, for example, 1h (hour), lmin (minute), or
Is (second) and the like. The set second period T2 and
the set first period T1 may be set to be the same or dif-
ferent, which is not limited herein.
[0046] It should be noted that the preset average
threshold may be flexibly set according to the actual sit-
uations. The preset average threshold may be set as, for
example, 250V, 270V and the like, as long as the actual
demands can be met, which is not limited herein.
[0047] In an example, it is assumed that the preset
average threshold is set as 250V. If the average value
of the input voltage in the set second period is 270V, it
is determined that the voltage information meets the set
switching condition. In this case, the control mode of the
power factor correction circuit may be switched to be the
CCM.
[0048] In another example, it is assumed that the pre-
set average threshold is set as 250V. If the average value
of the input voltage in the set second period is 230V, it
is determined that the voltage information does not meet
the set switching condition. In this case, the control mode
of the power factor correction circuit may be switched to
be the CRM or the TCM.
[0049] It should be noted that, appropriate hysteresis
strategy may be performed during the switching of the
control mode, to ensure security and stability of the power
factor correction circuit, which is not repeated herein.
[0050] In an embodiment, the voltage information is
information related to a voltage difference between the
output voltage and the input voltage of the power factor
correction circuit, and determining whether the voltage
information meets a set switching condition including: de-
termining that the voltage information meets the set
switching condition, if the voltage difference between the
output voltage and the input voltage of the power factor
correction circuit is less than a preset difference thresh-
old.
[0051] Specifically, the voltage difference between the
output voltage and the input voltage of the power factor
correction circuit may generally be an instantaneous val-
ue of a voltage difference ΔV between the output voltage
and the input voltage of the power factor correction circuit,
which is not repeated herein.
[0052] It should be noted that the preset difference
threshold may be flexibly set according to the actual sit-
uations. The preset difference threshold may be set as,
for example 10V, 20V and the like, as long as the actual
demands can be met, which is not limited herein.
[0053] In an example, it is assumed that the preset
difference threshold is set as 30V. If the input voltage Vin
is 400V and the output voltage Vout is 420V, that is, the
voltage difference between the input voltage and the out-
put voltage is 20V, it is determined that the voltage infor-
mation meets the set switching condition. In this case,
the control mode of the power factor correction circuit
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may be switched to be the CCM.
[0054] In another example, it is assumed that the pre-
set difference threshold is set as 30V. If the input voltage
Vin is 380V and the output voltage Vout is 420V, that is,
the voltage difference between the input voltage and the
output voltage is 40V, it is determined that the voltage
information does not meet the set switching condition. In
this case, the control mode of the power factor correction
circuit may be switched to be the CRM or the TCM.
[0055] It should be noted that, appropriate hysteresis
strategy may be performed during the switching of the
control mode, to ensure security and stability of the power
factor correction circuit, which is not repeated herein.
[0056] Further, Figure 3 is a schematic structural dia-
gram of a second totem-pole power factor correction cir-
cuit according to the first embodiment of the present dis-
closure. The totem-pole power factor correction circuit
shown in Figure 3 differs from the totem-pole power factor
correction circuit shown in Figure 2 in that: the first power
frequency transistor Q1 and the second power frequency
transistor Q2 in Figure 2 are replaced with two diodes
D1 and D2 in Figure 3, respectively. Specifically, in an
embodiment of the present disclosure, the first power
frequency transistor Q1 and the second power frequency
transistor Q2 of the second branch in the power factor
correction circuit shown in Figure 2 may be the diodes
D1 and D2 shown in Figure 3.
[0057] It should be noted that, the power factor correc-
tion circuit provided in an embodiment of the present dis-
closure may be a power factor correction circuit with other
structures, as long as the power factor correction circuit
is a totem-pole power factor correction circuit, which is
not repeated herein.
[0058] A method for controlling a power factor correc-
tion circuit is provided according to embodiments of the
present disclosure. The method includes: acquiring volt-
age information of the power factor correction circuit; de-
termining whether the voltage information meets a set
switching condition; switching a control mode of the pow-
er factor correction circuit to be the CCM, if the voltage
information meets the set switching condition; and
switching the control mode of the power factor correction
circuit to be the TCM or the CRM, if the voltage informa-
tion does not meet the set switching condition. Compared
with the conventional technology, the method for control-
ling a power factor correction circuit provided in the em-
bodiments of the present disclosure may vary according
to the voltage information, rather than being unchanged.
Further, it is not required to improve the voltage-with-
stand level of a bus capacitor, such that the cost of im-
plementation can be reduced. In addition, it is not re-
quired to forcedly change the given current peak value
(or the on-time period Ton), such that the THD of an input
current can be improved.

Second Embodiment

[0059] Based on the same inventive concept as the

first embodiment of the present disclosure, a device for
controlling a power factor correction circuit is provided
according to the second embodiment. Figure 4 is a sche-
matic structural diagram of a device for controlling a pow-
er factor correction circuit according to the second em-
bodiment of the present disclosure. Specifically, as
shown in Figure 4, the device for controlling a power fac-
tor correction circuit includes an acquiring module 41, a
determining module 42 and a control module 43.
[0060] The acquiring module 41 is configured to ac-
quire voltage information of the power factor correction
circuit.
[0061] The determining module 42 is configured to de-
termine whether the voltage information meets a set
switching condition.
[0062] The controlling module 43 is configured to
switch a control mode of the power factor correction cir-
cuit to be a continuous conduction mode CCM, if the volt-
age information meets the set switching condition; and
to switch the control mode of the power factor correction
circuit to be a triangular current mode TCM or a critical-
conduction mode CRM, if the voltage information does
not meet the set switching condition.
[0063] That is, the device for controlling a power factor
correction circuit according to an embodiment of the
present disclosure includes: the acquiring module con-
figured to acquire voltage information of the power factor
correction circuit; the determining module configured to
determine whether the voltage information meets the set
switching condition; and the control module configured
to switch the control mode of the power factor correction
circuit to be the CCM, if the voltage information meets
the set switching condition, and to switch the control
mode of the power factor correction circuit to be the TCM
or the CRM, if the voltage information does not meet the
set switching condition. Compared with the conventional
technology, the method for controlling a power factor cor-
rection circuit provided in the embodiments of the present
disclosure may vary according to the voltage information,
rather than being unchanged. Further, it is not required
to improve the voltage-withstand level of a bus capacitor,
such that the cost of implementation can be reduced. In
addition, it is not required to forcedly change the given
current peak value (or the on-time period Ton), such that
the THD of an input current can be reduced.
[0064] In an embodiment, a high-frequency transistor
in the power factor correction circuit provided in an em-
bodiment of the present disclosure may generally be a
gallium nitride (GaN) transistor. It should be noted that,
the high-frequency transistor in the power factor correc-
tion circuit provided in an embodiment of the present dis-
closure may also be implemented by other switching tran-
sistors, such as a silicon carbide (SiC) transistor or an
insulated gate bipolar transistor (IGBT) and the like, as
long as the transistor has the low reverse recovery func-
tion, which is not limited herein.
[0065] In an embodiment, the voltage information is
information related to a maximum instantaneous value
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of an input voltage of the power factor correction circuit,
and the determining module 42 may be further configured
to determine that the voltage information meets the set
switching condition, if the maximum instantaneous value
of the input voltage of the power factor correction circuit
is greater than a preset maximum threshold.
[0066] It should be noted that the preset maximum
threshold may be flexibly set according to the actual sit-
uations. The preset maximum threshold may be set as,
for example, 380V, 390V and the like, as long as the
actual demands can be met, which is not limited herein.
[0067] Specifically, the voltage information is informa-
tion related to an effective value of the input voltage of
the power factor correction circuit in a set first period, and
the determining module 42 may be further configured to
determine that the voltage information meets the set
switching condition, if the effective value of the input volt-
age of the power factor correction circuit in a set first
period is greater than a preset effective threshold.
[0068] The set first period T1 may be flexibly set ac-
cording to the actual situations. The set first period may
be set as, for example, 1h (hour), lmin (minute), or Is
(second) and the like, which is not limited herein.
[0069] It should be noted that the preset effective
threshold may be flexibly set according to the actual sit-
uations. The preset effective threshold may be set as,
for example, 270V, 290V and the like, as long as the
actual demands can be met, which is not limited herein.
[0070] In an embodiment, the voltage information is
information related to an average value of the input volt-
age of the power factor correction circuit in a set second
period, and the determining module 42 may be further
configured to determine that the voltage information
meets the set switching condition, if the average value
of the input voltage of the power factor correction circuit
in a set second period is greater than a preset average
threshold.
[0071] The set second period T2 may be flexibly set
according to the actual situations. The set second period
may be set as, for example, 1h (hour), 1min (minute), or
Is (second) and the like. The set second period T2 and
the set first period T1 may be set to be the same or dif-
ferent, which is not limited herein.
[0072] It should be noted that the preset average
threshold may be flexibly set according to the actual sit-
uations. The preset average threshold may be set as, for
example, 250V, 270V and the like, as long as the actual
demands can be met, which is not limited herein.
[0073] Specifically, the voltage information is informa-
tion related to a voltage difference between the output
voltage and the input voltage of the power factor correc-
tion circuit, and the determining module 42 may be further
configured to determine that the voltage information
meets the set switching condition, if the voltage differ-
ence between the output voltage and the input voltage
of the power factor correction circuit is less than a preset
difference threshold.
[0074] It should be noted that the preset difference

threshold may be flexibly set according to the actual sit-
uations. The preset difference threshold may be set as,
for example, 10V, 20V and the like, as long as the actual
demands can be met, which is not limited herein.
[0075] A device for controlling a power factor correction
circuit is provided according to the second embodiment
of the present disclosure. The device includes: the ac-
quiring module configured to acquire voltage information
of the power factor correction circuit; the determining
module configured to determine whether the voltage in-
formation meets the set switching condition; the control
module configured to switch the control mode of the pow-
er factor correction circuit to be the CCM, if the voltage
information meets the set switching condition, and to
switch the control mode of the power factor correction
circuit to be the TCM or the CRM, if the voltage informa-
tion does not meet the set switching condition. Compared
with the conventional technology, the method for control-
ling a power factor correction circuit provided in the em-
bodiments of the present disclosure may vary according
to the voltage information, rather than being unchanged.
Further, it is not required to improve the voltage-with-
stand level of a bus capacitor, such that the cost of im-
plementation can be reduced. In addition, it is required
to forcedly change the given current peak value (or the
on-time period Ton), such that the THD of an input current
can be improved.

Third Embodiment

[0076] A computing device is provided according to the
third embodiment of the present disclosure, as shown in
Figure 5, which is a schematic structural diagram of the
computing device according to the third embodiment of
the present disclosure. The computing device may be a
desktop computer, a portable computer, a smart phone,
a tablet computer, a personal digital assistant (PDA) and
the like. Specifically, the computing device according to
an embodiment of the present disclosure may include a
processor, such as a center processing unit (CPU) 501,
a memory 502, an input device 503, and an output device
504, and the like. The input device 503 may include a
keyboard, a mouse, a touch screen and the like. The
output device 504 may include a display device such as
a liquid crystal display (LCD), a cathode ray tube (CRT)
and the like.
[0077] The memory 502 may include a read only mem-
ory (ROM) and a random access memory (RAM), and
provides program instructions and data stored in the
memory 502 to the center processing unit (CPU) 501. In
an embodiment of the present disclosure, the memory
502 may be used to store programs of the method for
controlling a power factor correction circuit.
[0078] By calling program instructions stored in the
memory 502, the center processing unit (CPU) 501 may
be used to perform the following in accordance with the
obtained program: acquiring voltage information of the
power factor correction circuit; determining whether the
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voltage information meets a set switching condition;
switching a control mode of the power factor correction
circuit to be a continuous conduction mode CCM, if the
voltage information meets the set switching condition;
and switching the control mode of the power factor cor-
rection circuit to be a triangular current mode TCM or a
critical-conduction mode CRM, if the voltage information
does not meet the set switching condition.

Fourth Embodiment

[0079] A computer storage medium is provided ac-
cording to the fourth embodiment of the present disclo-
sure, which is configured to store computer program in-
structions used by the above computer devices. The
computer program instructions include programs used
to perform the method for controlling a power factor cor-
rection circuit.
[0080] The computer storage medium may be any
available medium or a data storage device capable of
being accessed by a computer, which includes but is not
limited to a magnetic memory (for example, a floppy disk,
a hard disk, a magnetic tape, a magnetic-optical disk
(MO) and the like), an optical memory (for example, a
CD, a DVD, a BD, a HVD and the like), and a semicon-
ductor memory (for example, an ROM, an EPROM, a
EEPROM, a non-volatile memory (NAND FLASH), a sol-
id state disk (SSD)) and the like.
[0081] It should be understood by those skilled in the
art that, the embodiments of the present disclosure may
be implemented as methods, devices (apparatuses) or
computer grogram products. Therefore, the present dis-
closure may be implemented by only hardware embod-
iments, only software embodiments or embodiments
combining software with hardware. Alternatively, the
present disclosure may be implemented as computer
program products implemented on one or more computer
available storage mediums (including but not limit to a
magnetic disk memory, a CD-ROM, an optical memory
and the like) including computer available program
codes.
[0082] The present disclosure is described with refer-
ence to flowcharts and/or block diagrams of the methods,
devices (apparatuses) and computer program products
according to the embodiments of the present disclosure.
It should be understood that, each flow and/or block in
the flowcharts and/or block diagrams and a combination
of flows and/or blocks in the flowcharts and/or block di-
agrams may be implemented by computer program in-
structions. The computer program instructions may be
provided to a general-purpose computer, a dedicated
computer, an embedded processor or processors of oth-
er programmable data processing devices to generate a
machine, such that the instructions executed by the com-
puter or the processors of the other programmable data
processing devices generate a device for implementing
functions specified in one or more flows of the flowcharts
and/or one or more blocks of the block diagrams.

[0083] The computer program instructions may also
be stored in a computer-readable memory which may
guide the computer or other programmable data process-
ing devices to operate in a certain manner, such that the
instructions stored in the computer-readable memory
generate an product including an instruction device which
implements functions specified in one or more flows of
the flowcharts and/or one or more blocks of the block
diagrams.
[0084] The computer program instructions may also
be loaded to the computer or other programmable data
processing devices, such that the computer or other pro-
grammable devices perform a series of operation steps
to generate processing implemented by the computer,
and thus the instructions executed on the computer or
other programmable devices provide steps for imple-
menting functions specified in one or more flows of the
flowcharts and/or one or more blocks of the block dia-
grams.
[0085] Although the preferred embodiments of the
present disclosure are described, those skilled in the art
may make additional changes and modifications to the
embodiments once they know the basic creative con-
cepts. Therefore, the appended claims are intended to
be explained as including the preferred embodiments
and all changes and modifications falling within the scope
of the present disclosure.
[0086] It is apparent that, those skilled in the art may
make various changes and variations to the present dis-
closure without departing from the spirit and scope of the
present disclosure. In this case, if the changes and var-
iations of the present disclosure fall within the scope of
the claims of the present disclosure and equivalent tech-
nologies thereof, the present disclosure is intended to
include the changes and variations.

Claims

1. A method for controlling a power factor correction
circuit, wherein the method is characterized by
comprising:

acquiring voltage information of the power factor
correction circuit;
determining whether the voltage information
meets a set switching condition;
switching a control mode of the power factor cor-
rection circuit to be a continuous conduction
mode CCM, if the voltage information meets the
set switching condition; and
switching the control mode of the power factor
correction circuit to be a triangular current mode
TCM or a critical-conduction mode CRM, if the
voltage information does not meet the set
switching condition.

2. The method for controlling a power factor correction
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circuit according to claim 1, wherein
the voltage information is information related to a
maximum instantaneous value of an input voltage of
the power factor correction circuit; and
determining whether the voltage information meets
the set switching condition comprises: determining
that the voltage information meets the set switching
condition, if the maximum instantaneous value of the
input voltage of the power factor correction circuit is
greater than a preset maximum threshold.

3. The method for controlling a power factor correction
circuit according to claim 1, wherein
the voltage information is information related to an
effective value of an input voltage of the power factor
correction circuit in a set first period; and
determining whether the voltage information meets
the set switching condition comprises: determining
that the voltage information meets the set switching
condition, if the effective value of the input voltage
of the power factor correction circuit in the set first
period is greater than a preset effective threshold.

4. The method for controlling a power factor correction
circuit according to claim 1, wherein
the voltage information is information related to an
average value of an input voltage of the power factor
correction circuit in a set second period; and
determining whether the voltage information meets
the set switching condition comprises: determining
that the voltage information meets the set switching
condition, if the average value of the input voltage
of the power factor correction circuit in the set second
period is greater than a preset average threshold.

5. The method for controlling a power factor correction
circuit according to claim 1, wherein
the voltage information is information related to a
voltage difference between an output voltage and an
input voltage of the power factor correction circuit;
and
determining whether the voltage information meets
the set switching condition comprises: determining
that the voltage information meets the set switching
condition, if the voltage difference between the out-
put voltage and the input voltage of the power factor
correction circuit is less than a preset difference
threshold.

6. A device for controlling a power factor correction cir-
cuit, wherein the device is characterized by com-
prising:

an acquiring module configured to acquire volt-
age information of the power factor correction
circuit;
a determining module configured to determine
whether the voltage information meets a set

switching condition; and
a control module configured to switch a control
mode of the power factor correction circuit to be
a continuous conduction mode CCM, if the volt-
age information meets the set switching condi-
tion; and to switch the control mode of the power
factor correction circuit to be a triangular current
mode TCM or a critical-conduction mode CRM,
if the voltage information does not meet the set
switching condition.

7. The device for controlling a power factor correction
circuit according to claim 6, wherein
the voltage information is information related to a
maximum instantaneous value of an input voltage of
the power factor correction circuit; and
the determining module is further configured to de-
termine that the voltage information meets the set
switching condition, if the maximum instantaneous
value of the input voltage of the power factor correc-
tion circuit is greater than a preset maximum thresh-
old.

8. The device for controlling a power factor correction
circuit according to claim 6, wherein
the voltage information is information related to an
effective value of an input voltage of the power factor
correction circuit in a set first period; and
the determining module is further configured to de-
termine that the voltage information meets the set
switching condition, if the effective value of the input
voltage of the power factor correction circuit in the
set first period is greater than a preset effective
threshold.

9. The device for controlling a power factor correction
circuit according to claim 6, wherein
the voltage information is information related to an
average value of an input voltage of the power factor
correction circuit in a set second period; and
the determining module is further configured to de-
termine that the voltage information meets the set
switching condition, if the average value of the input
voltage of the power factor correction circuit in the
set second period is greater than a preset average
threshold.

10. The device for controlling a power factor correction
circuit according to claim 6, wherein
the voltage information is information relate to a volt-
age difference between an output voltage and an
input voltage of the power factor correction circuit;
and
the determining module is further configured to de-
termine that the voltage information meets the set
switching condition, if the voltage difference between
the output voltage and the input voltage of the power
factor correction circuit is less than a preset differ-
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ence threshold.

11. A computing device, comprising a memory and a
processor, wherein
the memory is configured to store program instruc-
tions; and
the processor is configured to call the program in-
structions stored in the memory and perform, in ac-
cordance with the obtained program, the method for
controlling a power factor correction circuit according
to any one of claims 1 to 5.

12. A computer storage medium having stored thereon
computer executable instructions that cause a com-
puter to perform the method for controlling a power
factor correction circuit according to any one of
claims 1 to 5.
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